Abstract Each year a percentage of the 1.2 million men and women in the United States with a new diagnosis of colorectal cancer join the 700,000 people who have an ostomy. Education targeting the long-term, chronic care of this population is lacking. This report describes the development of a Chronic Care Ostomy Self-Management Program, which was informed by (1) evidence on published quality-of-life changes for cancer patients with ostomies, (2) educational suggestions from patients with ostomies, and (3) examination of the usual care of new ostomates to illustrate areas for continued educational emphases and areas for needed education and support. Using these materials, the Chronic Care Ostomy Self-Management Program was developed by a team of multi-disciplinary researchers accompanied by experienced ostomy nurses. Testing of the program is in process. Pilot study participants reported high satisfaction with the program syllabus, ostomy nurse leaders, and ostomate peer buddies.
. This model consists of four dimensions: Physical Well-Being and Functional Status, Psychological WellBeing, Social Well-Being, and Spiritual Well-Being. Issues were summarized from several large data sets collected from our patients with ostomies in order to create an intervention for patients.
Our program of research includes three descriptive overlapping studies on the changes in the four dimensions of health-related quality of life (HR-QOL) for patients with ostomies, along with two other domains that emerged during analysis: ostomy-specific concerns and healthcare-related issues. Methods used in each are summarized. Our first study involved establishing the reliability and validity of the City of Hope-Quality-of-Life-Ostomy Questionnaire (COH-QOL-O) [11] . A mailed survey to the California members of the United Ostomy Association resulted in a 62 % response rate (N01,513). The four dimensional (Physical, Psychological, Social, and Spiritual HR_QOL model was confirmed via factor analysis and reliability of the subscales ranged from 0.77 to 0.90. The population included bowel and urinary diversions, cancer, and non-cancer patients. Quality of life for 599 cancer and non-cancer ostomy patients [21] and 307 patients with urinary diversions were reported [9] .
A second study involved a mixed-method, case-control survey used to evaluate quality of life in male veterans with and without intestinal stomas. Cancer and non-cancer participants were accrued from Veterans Affairs Medical Centers in Tucson, Indianapolis, and Los Angeles [23] . Mailed surveys that included the COH-QOL-O questionnaire (for cases) and a modified COH-QOL questionnaire without ostomy specific items (for controls) and the SF36V for both groups were returned by 239 cases (155 with a colostomy and 83 with an ileostomy) and 272 controls. This represented a 68 % response rate across the three sites [25] . Focus groups (n015) were used to further characterize barriers and concerns of the ostomy population. Focus group participants were study respondents from the highest and lowest quartile of overall QOL scores and used to compare those who have successfully adapted to those who remained extremely challenged with stomal issues. Groups were further divided into those with colostomies and those with ileostomies. Various aspects of HR-QOL reported by this Veterans population were published [4, 7, 18, 20, 22, 23, 35, 38, 40, 43] . A third mixed-method study was done with near-identical methods but focused on long-term (>5 years since diagnosis) colorectal cancer survivors. They were surveyed from a community-based health maintenance organization's enrolled population in three sites (Kaiser Permanente Northwest, Northern California, and Hawaii). The mailed survey included a modified COH-QOL-O questionnaire and the SF-36v2, with an abridged version for the non-ostomy control subjects. Response rate was 52 % (679/1,308) [36] . Focus groups of 34 cases were selected by HR-QOL high and low quartiles and divided by gender to provide in-depth content augmenting the quantitative survey results. Additional information was obtained using a comprehensive socio-demographic and medical history obtained from each site's automated information system. To date, we have published on related symptoms (e.g., sleep disturbances), and health services challenges, such as complications, comorbidities, metastatic disease [1, 3, 13, 17, 24, 26, 31, 33, 34, 36, 41] , and ostomy-specific challenges [12, 42] .
QUALITY OF LIFE − OSTOMY

Physical Well-Being
Results from our three studies are summarized below within HR-QOL domains. This analysis provided the foundation for the creation of a curriculum addressing identified patient concerns.
Cancer patients with ostomies experience initial and continuing physical needs related to their ostomy. They report fatigue and sleep disturbances related to the inability to find a comfortable-sleep position without having pouch leakage [3] . Dietary changes are also reported with trial and error approaches to discover what moves too quickly through the remaining bowel, what causes gas and odor, and what does not get digested [14] .
Ostomy-Specific Concerns
The challenges of carrying out daily ostomy care involve equipment decisions and trouble shooting, cleaning, skin care, and getting used to wearing a pouch and always carrying an "emergency kit". Other ostomy-specific concerns include peristomal irritant dermatitis, gas, odor, leaking around the pouch, and stomal complications including prolapse, necrosis, stenosis, herniation, and retraction [7, 10, 11, 20, 21, 33, 35, 40, 43] .
Psychological Well-Being
Psychological needs are broad and may decrease over time depending on the ability of the patient to adapt [4, 23, 33, 43] . Common psychological problems reported include depression, feelings of uselessness, loss of control, changes in appearance, fear of recurrence, inability to cope, and increased privacy needs [10, 11, [21] [22] [23] [24] 33] .
Embarrassment is common and is most often found to be caused by noise, leakage, and odor from the device [21, 35, 40] . The creation of an ostomy can change the degree of control an individual has over his or her own bodily function, thus presenting difficulties for an individual to engage in social, work, and intimate relationships. Our data have shown such challenges predispose ostomy patients to feelings of anxiety, depression, and social isolation [33] .
Social Well-Being Social interaction is clearly important to cancer survivors. It is this area of quality of life that most challenges both men and women who have ostomies [33] . Relationships, both sexual and non-sexual are impacted, with patients frequently feeling that they smell, carry a stigma, and are repugnant to others. While there are limited studies addressing sexuality among ostomates, our studies have shown that having a stoma undermined ostomates' body image and significantly decreased their sexual health [13, 21, 24, 41, 43] . Results of these studies indicate that a decrease in sexual health is influenced by physical problems of gas, odor, and leakage from the ostomy, sexual dysfunction due to surgery or illness, and decreased self-esteem and poor body image related to the look of the stoma or the loss of the capacity to function or perform as prior to surgery. Some gender differences have been identified. While men reported worse social well-being QOL than nonostomy surgical patients, women reported lower QOL across overall QOL, psychological well-being and social well-being when compared to males [24] .
Some patients have difficulty going back to work [18] . For instance, a grade school teacher relayed the difficulties in having to go to the restroom when her ostomy was evacuating, since she could not leave her class on a whim [13] . Other social challenges we have identified include isolation, difficulty looking at the ostomy, financial challenges, travel difficulties, changes in activities, and embarrassment during social events [7, 22, 33, 40] . Travel challenges were described by many with suggestions including carrying an emergency kit with extra supplies and clothes. Another suggestion was an empty bottle that could be filled with water for cleaning and flushing the pouch when immediate access to a water supply in public bathrooms was not available [13, 33] .
Spiritual Well-Being
Of all the dimensions of quality of life, the spiritual wellbeing dimension may be the most challenging for a patient with an ostomy. The meaning of life has changed, and some patients have reported having great difficulty accepting these changes [4] . Uncertainty about the future is common, and the reasons for being alive are challenged. Religion may provide comfort for some and be rejected by others [4] .
Results from Other Studies
Other studies provide further evidence to support the findings from our research program. Within the psychological well-being domain, studies have focused on coping styles and support groups. One study reported that coping styles among patients with temporary ostomies were more likely to be ineffective, with escape avoidance as the primary strategy used [8] . Patients with permanent ostomies were more likely to incorporate planful problem-solving, a more effective coping strategy [8] . Another study concluded that a support group is likely to be most effective if it includes encouragement and reinforcement, mutual respect among members, education regarding effective coping strategies, and discussion of experiences to allow for an emotional outlet and a sense of community among ostomates [37] .
Within the social well-being domain, challenges with sexual intimacy have been reported. Some studies briefly address aspects of sexual intimacy as part of a large study of variables related to living with an ostomy. Manderson's qualitative study, however, exclusively sought to identify and describe in-depth-often in the patients' own wordsthe challenges ostomates face in negotiating their sexuality around their incontinence [32] . The strength of the Manderson study is its provision of rich descriptions of the sexual difficulties faced by ostomates. Such difficulties include a decrease in the sexual activity or perceptions of one's own "sexiness" after creation of a stoma. Other difficulties included the adjustment of the ostomate's partner to life with a stoma. Several participants described the loss of intimate relationships or the inability to establish new ones due to bodily self-consciousness and feelings of being abnormal. Other challenges included finding a balance between enjoying a sexual act while monitoring the device for leakage. These realistic descriptors of the sexual health challenges ostomates encounter may better assist providers in communicating with patients about their potential issues. Patients with ostomies have difficulty developing and keeping relationships, and sexual activity can be challenging because of changes in appearance, the potential for visibility of fecal material, and the loss of control that comes with sexual activity [32, 49] .
The needs of patients with ostomies cross all the four dimensions of quality of life: physical, psychological, social, and spiritual. Several of our studies have addressed adjustment and coping and the need for adequate psychological and social support from family and peers as well as effective patient education preoperatively and postoperatively [1, 22, 33, 38, 40] . Creating an educational support program for patients after surgery may increase adaptation and help the patient create a new normal much quicker than trying to learn care solely by trial and error. In response, we have created a program that involves patients with ostomies, their caregiver/family member, and provides access to an ostomy buddy-so peer to peer report can enhance adjustment.
Focus Group Results
Both Study 2 (The VA Study) and Study 3 (Health Maintenance Organization Population) included qualitative data from focus group discussions. These data were transcribed and organized into quality of life domains using directed content analysis [19] by the authors. Representative sample examples are identified in Table 1 under the topics relevant to the development of a post-operative intervention to help patients with ostomies adjust.
In summary, our results demonstrate that adjustment continues to be a challenge for many patients, while others adapt more successfully over time [13] . Contact with an ostomy nurse is consistently reported as most helpful in solving a variety of problems [33, 38] . Having someone who has an ostomy be available to counsel, talk with, and be a friend to a person with a new ostomy was also reported as very helpful, especially if the same gender is taken into consideration [10, 13, 24] . Such contacts increase the ability of the new ostomate to try different kinds of equipment, pick up hints of doing daily care from other patients and nurses, and talk through ways to establish and maintain relationships.
Usual Care for Ostomates
Approaches to teaching ostomates should begin preoperatively and continue postoperatively in the hospital setting. The attending physician, nursing staff, and when available, an ostomy nurse are involved with this teaching. If possible, an ostomy nurse sees the patient preoperatively to identify the placement of the ostomy on the abdomen and begins talking to the patient about diet, equipment, and beginning skin care. During recovery from surgery, post-operative teaching should continue. With current pressures to reduce length of hospitalizations, the time available to spend teaching the patient has been reduced, and many patients say they only get cursory instructions, were given equipment and then are surprised when they began self-care at home. One patient in our VA survey reported how at discharge he was anxious, sweating so much he couldn't get the pouch to stick on his body. Patients may receive some information from medical supply companies during hospitalization about nutrition, with counseling and recommendations concerning food issues, but this information is inconsistent.
Written resources are available and patients may receive these before discharge or seek them out on their own when home. Printed information is available from a number of reliable sources; the United Ostomy Association has published a number of booklets on equipment, self-care, pregnancy, etc. [45] . Often, this information is generated by equipment companies. Information on local support groups is also identified [46] . Other websites include one by the Wound, Ostomy, and Continence Nursing Society [50] . Inspirational books are available for patients to find and use, such as Barbara Barrie's book titled "Second Act: Life After Colostomy and Other Adventures" [6] . Unfortunately, most information especially on the internet is anecdotal without rigorous analysis.
Following discharge patients are not typically given specific appointments to a wound care/ostomy clinic. They may receive ostomy care or advice in the context of other scheduled clinic appointments and then only as an "as needed" basis. Support groups, organized by ostomy nurses, and supported by the United Ostomy Association and ostomy equipment companies are held regularly in some communities. Content varies depending on the group and the organization. The content is neither systematic nor based on selfefficacy and skill enhancement. No formal arrangements are made to provide education to caregivers or partners of the patient with an ostomy. However, Piwonka and Merino reported that adjustment by a patient with an ostomy is influenced by not only the ability to do self-management but receiving psychological and social support from family and others [39] .
In summary, an evidence-based program intervention is needed to systematically assist patients with ostomies to adjust to the many changes that occur across the dimensions of quality of life. The intervention needs to cover more than the ostomy-specific aspects of equipment use, placement, and skin care. Content should also cover psychological concerns and social issues in helping the patient with an ostomy resume an active, healthy lifestyle, without constant fears surrounding the ostomy. In analysis of our qualitative survey and focus group data, we found many barriers, coping and adjustment strategies, and recommendations She told me about taking something to help with odor problem, and I tried it for a while. Chlorophyl. Oh, just the whole idea of adjusting to it-was really helpful, to have somebody who'd been through it, giving me some ideas about how she adapted to it-clothing-wise. Oh, she told me she wore jackets a lot. 3. Support group/peer ostomate Well, I think, this meeting earlier on, if you get a few people together maybe even before they discharge them from the hospital, and just let "em see that they're not alone and that there are other people like them. I went out of here knowing that I wasn't the only one with a colostomy. I think they're good for a lot of people for the simple reason that you've got a group of people… that have a lot of hints. Not medical, maybe, but things that have worked for them, and things to try, and that sort of thing. So I think it's an asset. for new ostomates. Major themes identified as greatest challenges included (1) dealing with the ostomy and pouching system, (2) discomfort, comorbidities and complications, (3) health care barriers, quality, and service, (4) negative psychosocial impacts, (5) emotional support and education, and (6) coping philosophies and adaptations [33] . Also identified were bowel control issues related to diet and physical activity and concerns about sexuality [14] . The intervention we created was based on these findings and a comprehensive review of the literature. The final content was reviewed by three expert nurses in ostomy care, a surgeon, and a research nurse and agreement of 100 % was reached on content and format.
Program Overview
Our approach involved developing a program to help the ostomy patient adjust to the changes that have occurred and learn the best ways to carry out self-management. Several factors influenced the content of the program. First, it had to address the many needs of the ostomy patient, covering all aspects of quality of life. Second, it had to involve a partner or caregiver, if there is one. Third, it had to include access to an experienced ostomate. Fourth, it had to be delivered by an experienced ostomy nurse. The design of the program began with the selection of the overarching theoretical framework. The framework selected was the Institute of Medicine's Chronic Care Model (CCM) which is transforming what is currently a reactive health care system into one that keeps its patients as healthy as possible through planning, proven strategies, management, and patient activation [47, 48, 51] . The CCM can be applied to a variety of chronic illnesses, health care settings, and target populations. The result is healthier patients, more satisfied providers, and cost savings throughout the system. The CCM identifies six essential elements that encourage high-quality chronic disease management. Our program addresses the first four elements. The fifth and sixth elements are for system-wide implementation and sustainability. The first four elements and the intervention components responsive to each are described in Table 2 .
The self-management component of the intervention is based on the Chronic Disease Self-Management Program established by Kate Lorig at Stanford University [27] [28] [29] [30] . Self-management education complements traditional patient education in supporting patients to live the best possible quality of life with their chronic condition. Whereas traditional patient education offers information and technical skills, self-management education enhances self efficacy, teaches problem-solving skills, and cognitive restructuring. A central concept in self-management is self efficacy, which is defined as confidence to carry out a behavior necessary to reach a desired goal [5] . Self-efficacy is enhanced when patients succeed in solving patient-identified problems.
The program is taught using a problem-oriented approach. Classes are highly participative, where mutual support and success build the participants' confidence in their ability to manage their health and maintain active and fulfilling lives. A key principle is setting attainable goals that assure progress and provide rewards. In this model, trained program facilitators who help with self-management include both peers and health professionals. In addition, we have incorporated Patient Activation [15, 16] which is actually taking action to maintain and improve one's health and staying the course even when under stress.
Program Highlights
The Chronic Care Ostomy Self-Management Program was developed to ensure major HR-QOL issues are addressed over a reasonable time frame so as not to be too intensive to patients and caretakers. It includes three 2-h patient sessions, one family caregiver session, and one optional session where patients and caretakers could come together to address remaining concerns. The sessions are held over a 12- Patients are expected to come ready to discuss barriers, coping strategies, adjustment timing, equipment problems, eating problems, and sexuality. Each session ends with an assignment to be carried out between sessions and discussed at the next session. For example, for Session 1, patients are asked to keep a nutrition log by day and time, and monitor output from the ostomy as well. This content assists the ostomate in becoming familiar with the relationship that occurs between input of food or drink and ostomy output (Table 3) .
Program Evaluation
The program is being evaluated using information from patients, caregivers, peer supporters, as well as the nurses who oversee the implementation. Practical issues such as time of day, location, and frequency of sessions are evaluated. We include comments on the marketing strategies, the ways by which participants learn about the program and how they are recruited. In addition, evaluation includes both the content of the sessions, as well as the teaching methods being used. Both deletions and additions to the content are addressed. To date, we have had positive responses from patients, caregivers, and the peer supporters.
Conclusions
In this paper, we show several systematic steps used to develop a chronic care ostomy self-management program. Spouse/significant other or friend will attend a separate session akin to Session 2, covering the same topics specifically tailored to support and adjustment of caregivers as well as additional content as needed from the other sessions in order to provide needed information to ensure the patient's significant other or caregiver also has achieved a comfort level with ostomy care. We recognize that some patients will not have a designated person to participate in Session 3. We feel it is important not to exclude these patients from the program. 4 A healthy lifestyle is promoted, including nutritional management, physical activity recommendation and overcoming barriers, psychological health, and improving attitudes. Patients are encouraged to set new priorities, evaluate friends, and work on changing negative attitudes. Tips for traveling are included. 5 Booster intervention that addresses a review of daily care, psychological impact, and nutrition/exercise problems. The group demands and needs drive the content for this session. The designated non-patient participant from Session 3 will also be invited to this session to help ensure a complete, well-rounded understanding of issues and comfort with ostomy care and anticipated future dilemmas.
First, our own studies and additional published literature were reviewed to identify the evidence for quality of life issues in patients who underwent ostomy surgery. Second, specific recommendations from ostomy patients were reviewed to further describe a recommended structure and components for an ostomy education program. Third, usual care for new ostomates was described to illustrate areas for continued emphasis and areas of additional education and support needs. The final step was to take these materials and develop an ostomy program anchored in the chronic disease model. Our team of experts, including ostomy nurses, identified, reviewed, and finalized the program materials. The Chronic Care Ostomy Self-Management Program involves ostomates, their caregivers/partners, and peer ostomates. The program is facilitated by experienced ostomy nurses and involves a 6-week program, using adult teaching principles, and includes extensive evaluation measures for the ostomates and the facilitators.
Currently, the program is being evaluated in clinical practice. Evaluation results will be forthcoming. As patients with ostomies represent a growing number of cancer survivors, this innovative ostomy program has the potential to increase patients' ability to self-manage their own care, thus improving their health-related quality of life.
